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1 Introduction and Browder’s Results
Browder [2, 3, 4] , Banach $X$ $X^{*}$
, .
1 . , $A+f(A$
, ,f 1 )
, , $A+k(k$
) .
THEOREM 11 $X$ Banach , $X$ $x*$ locally uni-
formly convex ( , Aspland [1] ) , $G$ $X$
. $A$ $X$ $x*$ $0\in A0$
, $k:\overline{G}arrow x*$ . $p^{*}\in X^{*}\backslash \overline{(A+k)(\partial G)}$
, $\deg(A+k, G,p^{*})$ , .
1. (NorlnalizationI $F$ : $Xarrow x*$ duality map . $p^{*}\in F(G)$
, $\deg(F, G,p^{*})=1$ .
$*$ .
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2. (ExistenCe of solution) $\deg(A+k, G,p^{*})\neq 0$ , $p^{*}\in\overline{(A’+k)(G)}$.
3. (Domain decomposition and excision) $G_{1},$ $G_{2}\subset G$
. $p^{*}\not\in(A+k)(\overline{G}\backslash (G_{1^{\cup}}G_{2}))$ , $\deg(A+$
$k,$ $G_{\mathrm{t}}.p^{*})=\deg(A+k, G_{1}, p^{*})+\deg(A+k, c_{2,\mathrm{P}^{*}})$.
4. (Invariance under homotopy) $\{/A^{t} : f\in[0,1]\}\text{ }$ $\mathrm{p}\mathrm{s}\mathrm{e}\mathrm{u}\mathrm{d}_{\mathrm{o}}$-nonotone
homotopy of inaximal monotone oparators, $\{k_{t} : t\in[0,1]\}$ $\overline{G}$
,, $\{p_{t}^{*} : t_{J}\in[0,1]\}$ $x*$
. $r>0$ , $t\in[0,1]$ , $B(p_{t}^{*}, r)\cap(A^{t}+$




(a) , $p^{*}\not\in\overline{(A+k)(\partial G)}$
. ,
.
(b) $\deg(A+k, G,p^{*})\neq 0$ , $Ax+kx\ni p^{*}(x\in G)$
.








$X$ $x*$ , $X\cross X^{*}$
– .




– $x_{\lambda}\in D(A)$ .
$J_{\lambda}^{A}\alpha\cdot=x\lambda$ ,
$A_{\lambda}x=- \frac{1}{\lambda}F(X\lambda-X)$
, $A$ $J_{\lambda}^{A}$ ( ) $A_{\lambda}$
(Barbu [9] 2 ).
pseudo-monotone homotopy .
DEFINITION 12 $\{A^{t} : t\in[0,1]\}$ $X$ $x*$
, $f,$ $\in[0,- 1]$ , $[0,0]\in A^{t}$ . $\{A^{t}\}$ ,
, pseudo-monotone homotopy of
maximal monotone operators .
1. (Generalized pseudo-monotonicity) $[0,1]$ $t$ $\{t_{n}\}$
, $\{x_{n}\},$ $\{x_{n}^{*}\}$ .
$[x_{n}, X_{n}^{*}]\in A^{t_{\eta}}\forall_{n}\in \mathbb{N}$ , $x_{n}-x$ , $x_{n}^{*}-x^{*}$ .
,
$1\mathrm{i}_{111\mathrm{s}\iota}.1\mathrm{P}\langle X_{n},$$x_{n})*\leq\langle x^{*}, x\rangle$
, .
$[x, x^{*}]\in A^{t}$ , $\lim_{narrow\infty},\langle x_{n}^{*}, X\rangle n=(x^{*},$ $x\rangle$ .
2. $\lambda>0$ , $x\in X$ , $[0,1]$ $X$
$t\mapsto J_{\lambda}^{A^{t}}x$
(X ) .
3. (Strong lower selnicontinuity) $\{t_{n}\}$ $[0,1]$ $f$
. $[x,x^{*}]\in A^{t}$ . $n\in \mathbb{N}$ ,
$[x_{n}, x_{1}^{*}.,]\in A^{t_{n}}$ , .
$x_{7\iota}arrow x$ , $x_{n}^{*}arrow x^{*}$ .
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2Degree for Subdifferential Operators
$H$ Hilbert , $G$ $H$ . $H$
, $(\cdot, \cdot)_{H},$ $|\cdot|_{H}$ , $(\cdot, \cdot),$ $|\cdot|$ .




(ii) $D(()r^{\cap}=\{u\in H:\varphi(\cdot u)<+\infty\}$ $H$ .





. $k$ , $\partial\varphi+k$
. (iii) $\partial_{r}(\cap+k$ , , 1
(a), (b) (THEOREM 2.4 ). (c)
, (i), (ii) .
PROPOSITION 22 $(^{\eta},, \iota\int)\in\Phi(H)$ .
1. $\{(1-t_{-})\mathrm{I}\mathrm{d}+t\partial\varphi : t\in[0,1]\}$ (Id $H$ ) pseudo-
monotone homotopy .
2. ($\cap r$ $\psi$’
$( \partial\varphi_{\lambda}(u).’\partial \mathrm{t}\int)(\mu u))\geq 0$ $\forall_{u\in H},$ $\forall_{\lambda>0},$ $\forall_{\mu}>0$ (1)
, $\{(1-t)\partial\varphi+t,\partial\psi : t\in[0,1]\}$ pseudo-monotone
homotopy .
proof. , (iii) .
2. .
, $t\in$ ] $0,1$ [ , $(1-f_{J})\partial(\cap r+f.\partial?\mathit{1})$
.
Br\’ezis [5, THEOREM $4.4$] $<\mathrm{k}\text{ },$ (1) $l\mathrm{h}$




$t\in]0,1[,$ $x\in H$ . $\lambda>0$ , $(1-f_{J})\partial(r\cap+t_{\ovalbox{\tt\small REJECT}}\partial?\mathit{1}_{\lambda}.’$
$u_{\lambda}+(1-f)_{1’+}\lambda t_{J}\partial k\mathrm{l}\mathit{1}’\lambda(u_{\lambda})=x$ , $[u_{\lambda},\mathrm{t}_{\lambda}’]\in\partial\varphi$ (.3)
– $[u_{\lambda}, v_{\lambda}]$ . DEFINITION 2.1 (i) $(u, \partial\varphi(\cdot u))\geq$
$0,$ $(u, \partial\prime 1\int_{\lambda}.’(u))\geq 0$ , (3) $u_{\lambda},$ $v_{\lambda}$
, $|v_{\lambda}.|,$ $|v_{\lambda}|,$ $|\partial’\iota\beta_{\lambda}(\cdot u)|$ . (3) $\lambda=\lambda$
$\lambda=\mu$ ,
$0=(u_{\lambda}+(1-t)v_{\lambda}-u_{\mu}$ . $-(1-t,)\cdot u_{\mu},$ $u_{\lambda}-u_{\mu})$
$+f_{J}(\partial\uparrow\ell_{\lambda}(u_{\lambda})-\partial\psi_{\mu}.(u_{\mu}), \cdot u_{\lambda}-\cdot u_{\mu})$
. $\partial(\cap r’\partial \mathrm{t}[.$’ , , $\partial\psi\lambda(u)\in\partial?l’(Ju)\lambda\partial\psi$ ,
$\mathrm{I}^{-}\backslash \overline{\mathrm{O}}1\mathrm{n}\mathrm{u}\mathrm{r}\mathrm{a}$ , trick ,
$|u_{\lambda}- \cdot u_{\mu}.|^{2}\leq t,(\lambda+\mu)(|\partial\cdot\emptyset’\lambda(u_{\lambda})|^{2}+|\partial\uparrow\int’\mu(u_{\mu})|^{2})$
, $\{u_{\lambda}\}$ Caushy . ,
demiclosed i , , $|u_{\lambda\ovalbox{\tt\small REJECT}\lambda}-J_{\lambda}^{-\prime\psi}’ v|\Gamma=\lambda|\partial\uparrow[.’\lambda(‘ u\lambda)|arrow 0(\lambdaarrow 0)$
, $\lambda_{n}arrow 0(llarrow\infty)$ ,
$u_{\lambda_{n}}arrow u$ , $1_{\lambda_{\eta}}^{)}-\mathrm{t}’\in\partial_{r}(\cap(u), \partial\cdot \mathrm{t}\mathit{1})\lambda_{n}(u_{\lambda_{n}})\underline{\backslash }w\in\partial\psi(,u)$
. $u$ ,
$u+(1-t)v+tw=x$ , $v\in\partial\varphi(u),$ $w\in\partial\psi(u)$
. $(1-t)\partial\varphi+t\partial\psi_{1}$ .
DEFINITION 1.2 2. . $A^{t}/=(1-t_{J})\partial\varphi+\partial\uparrow \mathit{1}$’ .
$x\in H,$ $f_{-\cdot r_{\dot{\iota}}}arrow f$ . $u_{n}=.J_{1}^{A_{t_{n_{X}}}}$ . ,
$u_{7l}$. $+Z_{n}=X$ , $[u_{n’\sim n}’\sim]\in A^{t_{\mathfrak{n}}}$ .
$f\neq 0$ . , $t_{n}\ovalbox{\tt\small REJECT}\neq 0,1$ – .
, ,
$u_{\lambda_{n}}+(1-t_{n})v_{\lambda_{n}}+t_{n}\partial\psi_{\lambda_{?}},(u_{\lambda_{n}})=x$ , $[u_{\lambda_{n}},\mathrm{t}_{\lambda_{n}}’]\in\partial_{r}(\cap,$ $(4)$
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. $|u_{n}-u_{\lambda_{\eta}}|<\perp/n$ $\{\lambda_{7\dot{\iota}}\}(\lambda_{n}arrow 0),$ $\{u_{\lambda_{n}}\},$ $\{\mathrm{t}_{\lambda_{n}}’\}$
. $t\neq 1$ , ,
$.u_{\lambda_{n}}arrow u$ , ,$\iota)’\backslash _{n}\underline{\backslash }\cdot\iota’\in\partial(,’\cap(u)$, $\partial\uparrow\int_{\lambda}.’(|?.\lambda_{n})\mathrm{t}l-\cdot 1\mathit{0}\in\partial Jll’(u)$
. (4) $?larrow\infty$ ,
$u+(1-t)v+tw=x$ ,
$u=J_{1}^{A^{\mathrm{f}}}X$ . ,
$|u_{n}-\cdot u|\leq|u_{n}-\cdot u\lambda_{n}|+|,u_{\lambda_{n}}-u|arrow 0$ .
$J_{1}^{A^{t_{n}}}xarrow J_{1}^{A^{t}}x$ . $t=1$ , (2), (4)
$|u_{\lambda_{n}}|,$ $|\partial\cdot\psi_{\lambda_{n}}(u_{\lambda_{n}})|$ . , $\{n\}$ ( $\{n\}$ )
, $u_{\lambda_{n}}-u,$ $\partial\uparrow \mathit{1}$) $\lambda_{n}(u_{\lambda_{n}})-w$ . , $y\in D(\varphi)$ ,
$(1-f_{}7l)((r^{\eta}y)$ $\geq$ $(1-t_{7\iota})\{(\cap(ry)-\varphi(u\lambda_{\eta})\}$
$\geq$ $(1-t_{n})(\tau_{\lambda_{n}}" y-u\lambda_{\eta})$




, $\partial\uparrow \mathit{1},|$ ,
$0$ $\geq$ $(x,y-u)-(w,y)+(w, u)-(\cdot u,y)+|u|^{\mathit{2}}$
$=$ $(x-w-\cdot u,y-u)$ .
$\overline{D(\varphi)}=H$ , $y\in H$ . ,
$u+\cdot\iota v=x$
. , $[u, w]\in\partial\psi,$ $u_{\lambda_{n}}arrow u$ . $(v_{\lambda_{n},\lambda_{n}}u)\geq 0$
,
$1 \mathrm{i}\mathrm{n}1\sup_{nrightarrow\cdot \mathrm{x}},$
$(\partial\tau\ell\lambda n(u_{\lambda_{n}}), u_{\lambda_{\eta}})$ $=$
$1\mathrm{i}_{1\mathrm{n},7\mathrm{t}arrow}\mathrm{S}\backslash 11\mathrm{p}(f_{n}\infty.\partial\psi_{\lambda}\eta(u_{\lambda_{n}}), \cdot u_{\lambda_{\eta}})$
$=$
$\lim_{narrow},\sup_{\infty},$
$(X-‘ u_{\lambda_{\eta}}-(1-f_{\text{ }})_{1}7\iota’\lambda n’)u_{\lambda_{n}}$
$\leq$
$n arrow\mathrm{x}1\mathrm{i}\mathrm{l}\mathrm{n},(X, u_{\lambda_{n}})-\lim_{r\iotaarrow}\inf 1:\mathrm{O}$
$|u_{\lambda_{\eta}}|^{2}$
$\leq$ $(x, u)-\lceil u|^{2}$
$=$ $(w, u)$
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Barbu [9, LEMMA 2.1.3] $[u, w]\in\partial\cdot\psi$ , ,
$7iarrow\infty 1\mathrm{i}_{11}1(\partial\psi,\lambda_{n}(u_{\lambda?l}),\cdot u\lambda n)=(w,u)$ .
. , $(v_{\lambda_{\eta}} , u_{\lambda_{\eta}})\geq 0$ ,





DEFINITION 2.3 $(\mathrm{i})-(\mathrm{i}\mathrm{v})$ $H$ $[0, +\infty]$
$\{(\cap:rtt\in[0,1]\}$ $\Phi^{t}(H)$ .
(i) $t\in[0,1]$ , $\varphi^{t}(0)=0$ .
(ii) $t\in[0,1]$ , $D(()r^{\triangleleft^{t}}$ $H$ .
(iii) $L\in$ ] $0,$ $+\infty$ [ ,
$\{[u, f_{\text{ }}]\in H\cross[0,1] : \varphi^{t}(u)+|u|^{\mathit{2}}.H\leq L\}$
.
(iv) $\{\partial\varphi^{t} : f, \in[0,1]\}$ $p_{\grave{\dot{\mathrm{a}}}\mathrm{p}_{\mathrm{S}\mathrm{e}}}\mathrm{u}\mathrm{d}_{0}$-lnonotone $\mathrm{h}_{0}1\mathrm{n}\mathrm{o}\mathrm{t}_{0}\mathrm{p}\mathrm{y}$ .
REMARK $\varphi,$ $’\iota \mathit{1}.’\in\Phi(H)$ (1) . , $\{(1-f_{J})(\eta+t\prime\prime\psi J\}\in$
$\Phi^{t}(H)$ .
$\Phi(H)$ , THEOREM 1.1 .
THEOREM 2.4 $\varphi\in\Phi(H)$ . $k$ $\overline{G}$ $H$
. $P\in H\backslash (\partial(\cap r+k)(\partial G)$ , $\deg(\partial\varphi+k, G,p)$
, .
1. , $\partial\varphi$ . $p\in\partial_{r}(\cap(G’)$ , $\deg(\partial\varphi, c, p)=$
$1$ .
137
2. $\deg(\partial\varphi+k, G,p)\neq 0$ , $\partial\varphi(u)+k_{U}‘$. $\ni p$ $G$
.
3. $G_{1},$ $G_{2}^{t}$ $G$ . $U$. $\not\in(\partial\varphi+k)(\overline{G’}\backslash$
$(G_{1}’\cup G2))$ , $\deg(\partial(\cap+rk, G,p)=\deg(\partial\varphi+k, G1,p)+\deg(\partial\varphi+$
$k,$ $G_{2},p)$ .
4. $\{(\cap r^{t} : t_{\ovalbox{\tt\small REJECT}}\in[0, \perp]\}\in\Phi^{t}(H)$ . $\{k_{t} : t_{\ovalbox{\tt\small REJECT}}\in[0,1]\}$ $\overline{C_{T}’}$
, $\{p_{t} : t\in[0,1]\}$ $H$
. $f_{-}\in[0,1]$ , $p_{t}\not\in(\partial \mathrm{t}\cap r^{t}+k_{t})(\partial G)$ ,
$\deg(\partial\varphi^{t}+k_{t},$ $G$ ,p $t$ – .
proof. $\varphi\in\Phi(H)$ , $\partial\varphi+k$
. , $(\partial\varphi+k)(\partial G’)$ , THEOREM 1.1 $p\not\in$




1. . $u\mathit{0}\in G^{r}$ $P\in\partial_{r}(\cap(u_{\mathit{0}^{)}}$ . $\partial(\cap r$
, $P\in\partial\varphi(\cdot u)$ $u_{0}$ . ,
$B=B(0, |u_{0}|_{H}+1)=\{u\in H : |u|_{H}<|u_{0}|_{H}+1\}$
, .3. ,
$\deg(\partial(\eta c_{7}r" p)$ $=$ $\deg(\partial(G\cup B,p)r^{\eta}’$
$=$ $\deg(\partial\varphi, B,p)$ . (.5)
$A^{t}=(^{-}1-t)\mathrm{I}\mathrm{d}+t\partial\varphi,$ $\cdot p_{t}=t\mathrm{P}$ THEOREM 1.1 4. .
$r>0$ , $t_{\ovalbox{\tt\small REJECT}}$ ,
$B(p_{t},r)\cap At(\partial c)=\emptyset$
. ,





2 Hilbert $\partial\varphi+k$ $(\varphi\in$




. , – .




Lloyd [8, 7 ] .
DEFINITION 3.1 $S_{1},$ $S_{2}$ , $T\subset S_{1}\cross S_{2}$ . $x\in$
$D(T)$ $Tx$ $V$ , $x$ [$f$ , $T(U)\subset.V$
, $T$ upper semicontinuous .
DEFINITION 3.2 $S_{1},$ $-g_{2}$ . $S_{1}$ S2 Il’
, $I\mathrm{t}^{r}$ upper semicontinuous , ,
$S_{1}$ $|g_{2}$ .
, 2 $H$ Hilbert , $G$ $H$
.
DEFINITION 3.3 $\{I\mathrm{f}_{t} : f\in[0,1]\}$ $\overline{G}$ $H$
. $\{I\mathrm{f}_{t}\}$ $\overline{G}$
.
(i) $f,$ $\in[0,1],$ $u\in\overline{G_{T}}$ $I\iota_{t}’.u$ .
(ii) $K.(\cdot)$ $\overline{G^{1}}\cross[0,1]$ $H$ .
THEOREM 3.4 $K$ $\overline{G}$ $H$ ,
$u\in\overline{G}$ , $I\iota’u$ . THEOREM






, , $\overline{G}$ demiclosed
.
.
DEFINITION 3.5 (i), (ii) $\overline{G}$ $H$
$\{B^{t} : t\in[0,1]\}$ $BD^{t}(\overline{C\ovalbox{\tt\small REJECT}})$ .
(i) $t\in[0,1],$ $u\in\overline{G}$ , $B^{t}\cdot u$ .
(ii) $B^{\cdot}(\cdot)$ $\overline{G}\cross[0,1]$ $H$ , demiclosed
.
, $H$ , $\{H_{i}\}$
.
( $H_{1}\subset H_{2}\subset\cdots\subset H_{i}\subset\cdots$
$\bigcup_{i\in \mathrm{N}}H_{i}=H$
$\ovalbox{\tt\small REJECT}$ $H$ $H_{i}$ .
$\{B^{t} : t\in[0,1]\}\in BD^{t}(\overline{G})$ . $i\in \mathbb{N}$ , $B^{t}$ $P_{i}$
$B_{i}^{t}\equiv P_{i}.\circ B^{t}$
$=\{[u,P_{i}v]:[u,v]\in B^{t}\}$
, $\{B_{i}^{t} : t\in[0,1]\}$ $\overline{G’}$ .
LEMMA 3.6 $\{\varphi^{t} : t\in[0,1]\}\in\Phi^{t}(H),$ $\{B^{t} : t\in[0,1]\}\in BD^{t}(\overline{G})\text{ }- \mathrm{g}$
. $\{p_{t} : t\in[0,1]\}$ $H$ . $t\in[0,1]$
,
$p_{t}\not\in(\partial(\cap+rtB^{t})(\partial Gt)$ (6)
. , $i\in \mathbb{N}$ , $j\geq i,$ $t\in[0,1],$ $s\in$
$[0,1]$ ,
$p_{t}\not\in(\partial\varphi^{t}+(1-S)B_{i}tS+\cdot Bt)j(\partial G’)$ .
proof. , .
$i_{n},$ $j_{n}\in \mathbb{N}$ , $j_{n}\geq i_{n}arrow\infty$ ,
$t_{n}\in[0,1]$ , $s_{n}\in[0,1]$ ,
$u_{n}\in\partial G$ , $v_{n}\in\partial\varphi^{t_{\mathfrak{n}}}(u_{n})$ , $b_{n}^{0},$ $b_{n}^{1}\in B^{t_{n}}u_{n}$ ,
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, $ll\in \mathbb{N}$ ,
$p_{t_{1}},=v_{n}+(1-S_{n})P_{in}b_{n}0Pb1+s_{nj\eta n}$ . (7)
$|\mathrm{t}/_{\ovalbox{\tt\small REJECT}}|n’|b_{n}^{0}|,$ $|b_{n}^{1}|$ $|\cdot \mathit{0}_{n}|$ . $\{n\}$ (
$\{7l\}$ )
$t_{7l}arrow f_{J}$ , $\underline{.}\mathrm{s}_{n}arrow\llcorner\sigma.$ ,
$u_{7\iota}-u$ , $v_{n}\underline{\backslash }\cdot\iota)$ ,
$b_{n}^{0}\underline{\backslash }b^{0}$ , $l_{J_{n}}^{1}\underline{\backslash }b^{1}$
. – ,
$\varphi^{t_{n}}(u_{7\iota})+|u_{n}|2\leq(v_{n},u_{n})+|u_{n}|^{2}$
. $u_{n}arrow\cdot u$ , (7) $narrow\infty$
,
$p_{t}=v+(1-S)b^{0}+.9b1$ .
, $\{\partial\varphi^{t}\}$ pseudo-monotone homotopy , $[\cdot u, v]\in\partial\varphi^{t}$
. DEFINITION $3.\prime 5$ $(1-s)b0+sb^{1}\in B^{t}u$ . (6) . $\square$
$\varphi\in\Phi(H)$ , $B$ $\overline{G}$ $H$ demiclosed
, $u\in\overline{G’}$ , $Bu$
. $P\not\in(\partial(\cap r+B)(\partial G’)$ $\deg(\partial\varphi+B, G,p)$ .
LEMMA 3.6 THEOREM 3.4 , $i_{0}\in \mathbb{N}$ , $i\geq i_{0}$




. LEMMA 3.6 ( )
, . $l$
THEOREM 3.7 THEOREM 3. , demi-
closed , $BD^{t}(\overline{G})$ ,
.
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3.3 $\varphi^{- \mathrm{b}_{\mathrm{o}\mathrm{u}}}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{d}$ -demiclosed perturbations
, , ($r^{\cap}$ delni-
closed .
[$0,$ $+\infty$ [ $\mathcal{M}$ .
DEFINITION 3.8 ($r^{\cap}\in\Phi(H)$ , $(\mathrm{i})-(\mathrm{i}.\mathrm{V})$ $H$ $H$
$B$ $BD_{\varphi}(H)$ .
(i) $u\in D(\partial(\cap)r$ , $B\cdot u$. .
(ii) $B$ deiniclosed: $[u_{n}, \cdot v_{n}]\in\partial(,\cap,$ $f_{J_{n}}\in B(\cdot\iota l_{n},)$ , ,
$u_{n}arrow u,$ $v_{n}-v,$ $b_{n}-b$ , $b\in B\cdot u$ .
(iii) $k_{0}\in]0,1[, \alpha\in]0,2[,$ $\ell_{0}\in \mathcal{M}$ ,
$|b|_{H}^{2}\leq k_{0}|v|2H+\ell \mathrm{o}(|u|H)(\varphi(u)\llcorner.|$
.
$+1)$ $\forall[u, v]\in\partial_{r}(\cap,$ $\forall_{b\in B\cdot u}$ .
(iv) $k_{1}\in]0,1[,$ $\ell_{1}\in \mathcal{M}$ ,
$-(b, u)_{H}\leq k_{1}\varphi(u)+\ell_{1}(|u|_{H})$ $\forall_{u}\in D(\partial\varphi),$ $\forall_{b}\in Bu$ .
.
DEFINITION 3.9 $\{\varphi^{t} : t\in[0,1]\}\in\Phi^{t}(H)$ , $(\mathrm{i})-(\mathrm{i}\mathrm{V})$
$H$ $H$ $\{B^{t} : t\in[0,1]\}-$ $BD_{\varphi^{t}}^{t}(H)$
.
(i) $t\in[0,1],$ $u\in D(\partial\varphi)$ , $B^{t}u$ .
(ii) $f_{\mathrm{r}}n\in[0,1],$ $[u_{n}, v_{n}]\in\partial_{r}(\cap^{t_{n}},$ $b_{n}\in B^{t_{n}}u_{n}$ , , $t_{n}arrow f_{J},$ $u_{7\iota}arrow$
$u,$ $v_{n}-v,$ $b_{n}-b$ $b\in B^{t}u$ .
(iii) $k_{0}\in]0,1[, \alpha\in]0,2[,$ [$,/_{0\in \mathcal{M}}$ ,
$|b|_{H}^{2}.\leq k_{0}|v|^{2}.H^{+\ell}’ 0(|u|_{H})(\varphi t(u)^{\alpha}+1)$
$\forall_{f}$. $\in[0,1],$ $\forall[u, v]\in\partial\varphi^{t},$ $\forall_{b}\in B^{t}u$ .
(iv) $k_{1}\in]0,1[,$ $\ell_{1}\in \mathcal{M}$ ,
$-(b, u)_{H}\leq k_{1^{(^{\eta},}}t(u)+\ell J1(|u|H)$
$\forall_{f}\in[0,1],$ $\forall_{u}\in D(\partial(\cap)r^{t}’\forall_{b}\in B^{t}\cdot u$ .
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$=$ $\{[u, v] : v\in B(\text{ }‘\varphi)\lambda\}-)t$
. $G\subset H$ , $\{B_{\lambda}^{t} : f\in[0,1]\}\in BD^{t}(\overline{G^{\mathrm{v}}})$
.
LEMMA 3.10 $\{\varphi^{t} : t, \in[0,1]\}\in\Phi^{t}(H),$ $\{B^{t} : f\in[0,1]\}\in BD_{\varphi^{\mathrm{t}}}^{t}(H)$ &4
. $\{p_{t} : t\in[0, \perp]\}$ $H$ . $f\in[0,1]$
,
$p_{t}\not\in(\partial\varphi^{tt}+B)(\partial G’)$ (8)
. , $\lambda>0$ , $\mu\in$ ] $0,$ $\lambda$ ], $f\in$
$[0, \perp],$ $s\in[0,1]$ ,
$p_{t}\not\in(\partial(+r^{o^{t}}$ ( $1-.\underline{9}\mathrm{I}B_{\lambda\mu}^{t}+$-.q $B$ ) $(\partial c)$ .
$p_{\Gamma OO}\mathit{1}$ . $J_{\lambda}^{\partial\varphi^{\mathrm{t}}}$ \mbox{\boldmath $\lambda$}t .
, , .
$0<\mu_{n}\leq\lambda_{n}arrow 0$ ,
$f_{n}\text{ }\in[0,1]$ , $s_{n}\in[0,1]$ ,
$u_{n}\in\partial G’$ , $\mathrm{t}_{n}’\in\partial_{(\cap^{t_{n}}}$ ($r$ un), $b_{n}^{0},$ $b_{n}^{1}\in B^{t_{n}}(\text{ _{}\lambda n}^{t_{n}}u_{n})$ ,
, $n\in \mathbb{N}$ ,
$p_{t_{n}}=\cdot\iota)+n(1-Sn)b0+.\underline{\mathrm{s}}$ ljl$nn.$ n. $\cdot$ (9)
, ($r^{\cap^{t_{n}}}(\cdot u_{\ovalbox{\tt\small REJECT}})n$ . , $C_{i}’(i=1,2, \cdots)$ $n$
. $\varphi^{t}(0)=0$ $|\cdot u_{n}|,$ $|p_{t_{n}}|$ ,
$(\cap rt_{n}(u_{n}) \leq (\cdot v_{n},u_{n})$
$\leq$ $C_{1}-(1-.\underline{\mathrm{s}})n(b_{\mathit{7}1}0,J\mu_{})n-s_{n}$ ( $b_{n}1,$ u)n $\cdot$ (10)
DEFINITION 3.9 (iii), (iv) ,
$-(b_{n}^{0}, \cdot u_{n})$ $=$ $-(b_{n}^{0t_{1}}, J_{\lambda nn}’\cdot u)-\lambda_{n}(b_{n}^{0}, \partial\varphi_{\lambda_{n}}(t_{n}u_{n}))$
$\leq$ $k_{1} \varphi^{t}(n.J_{\lambda_{n}}^{t_{n}}u_{7}\mathrm{t})+c_{2}\mathrm{Y}.+.\frac{1}{2}\lambda_{n\{u_{\gamma l})}k0|\partial\varphi_{\lambda}^{t2}\eta n(|$




$\mathrm{t}\wedge(r^{t}’)n\text{ _{}\lambda_{\Pi}}t,1.\mathrm{t}l_{n}\leq\frac{1}{\lambda_{n}}|\cdot U_{7\iota},|^{2}$ ,
$| \partial\varphi_{\lambda_{n}}^{t}n(u_{n})|\leq\frac{1}{\lambda_{n}}|u_{n}|$ , $|\partial\varphi_{\lambda_{n}}^{t_{n}}(u\mathrm{I}n|\leq|\cdot\iota)|n$
,
$-(f_{J,\mu_{\eta}}^{0}..)n\leq k_{1}\varphi(t_{n})u_{7}+c- 4|\mathrm{v}|v_{n}+^{c}5\varphi t_{n}\iota(\cdot U_{7}-1)\sigma-1+C_{6}$ . (11)
, Young .\acute
$|‘ U_{n}|^{2}$ $=$ $(p_{t_{n}}-(1-_{\mathrm{t}}\sigma_{n}.)b_{n}0-S_{n}b_{n}^{1}, v_{7})\iota$
$\leq$ $\in|v_{n}|^{2}+C^{\mathrm{Y}}\Xi+‘\frac{1}{\mathit{2}}(1-S_{n})|b^{0}n|2\frac{1}{2}S_{n}+|b_{n}1|^{\mathit{2}}+.\frac{1}{2}|\cdot U_{n}|2$ , (12)
$C_{\xi}$ $\epsilon>0$ . DEFINITION 3.9 (iii)
, (12) ,
$(. \frac{1}{2}-\hat{\mathrm{C}}\mathrm{I}|v|^{2}n\leq$ $C_{\epsilon}+. \frac{1}{2}ik_{0}|v_{n}|2+c\overline{\prime}(\varphi^{t_{n}}(u)^{\alpha}n+1)\}$ .
$1_{-\epsilon}> \frac{1}{2}$k $\overline{\mathrm{c}}$ ,
$|v_{n}|^{2}\leq C_{8}+C_{9^{(}r^{\cap}}^{\mathrm{Y}t_{n}}(u_{n})\llcorner\gamma$ . (13)
(11) ,
$-(b_{n}^{0}, \cdot un)\leq k_{1}\varphi^{t_{n}}(u_{\iota}.,)+C_{10}\varphi^{t_{n}}(,u_{7\iota})^{\dot{\mathrm{c}}}\mathrm{y}/2+C_{5}\mathrm{t},\eta t_{n}(\cdot u_{n}.)^{\alpha-1}+C_{11}$.
$-(b_{n}^{1}, u_{n})$ , (10) ,
$\varphi^{t_{n}}(\cdot u_{n})\leq k_{1}\varphi^{t_{n}}(u_{n})+C_{\text{ }}12\varphi^{i}n(u_{n})^{\alpha/2}+C_{13}.\varphi(t_{n}u)n\alpha-1+C_{14}$ .
$k_{1}<1,$ $\alpha<2$ $\varphi^{t_{n}}(‘ u_{n})$ . , $\{\cdot u_{n}\}$ ( $\{\cdot u_{r\iota}\}$
) , $u_{n}arrow u(\in\partial G’)$ . (13) $|1$)$|n$ . DEFINITION
3.9 (iii) $|b_{n}^{0}|$ , | . , $\{r\iota\}$ ( $\{n\}$ )
,
$v_{n}-v$ , $b_{n}^{0}arrow b^{0}$ , $b_{n}^{1}-b^{1}$ , $t_{n}arrow t$ , $\underline{.}\mathrm{s}_{n}arrow.\underline{\mathrm{q}}$ .
$\{\partial(\cap\}r^{t}$ pseudo-monotone homotopy , $[u, v]\in\partial\varphi^{t}$ . ,
$|J_{\lambda_{n}}^{t_{n}}u_{n}-’\mu_{\text{ }}|n=\lambda_{n}|\partial\varphi_{\lambda_{\eta}}(t\eta u_{n})|\leq\lambda_{n}|v_{n}|arrow 0$
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$\varphi\in\Phi(H),$ $B\in BD_{\varphi}(H)$ . $P\not\in(\partial\varphi+B)(\partial G’)$ $\deg(\partial\varphi+$
$B,$ $G,I^{J})$ . LEMMA 3.10 THEOREM 37 ,
$\lambda_{0}>0$ , $\lambda\in$ ] $0,$ $\lambda_{0}$ ] , $\deg(\partial\varphi+B_{\lambda}, G, p)$
, $\lambda$ . ,
$\mathrm{d}_{\mathrm{e}\mathrm{g}}(\partial\varphi+B, G,p)\equiv\lambdaarrow 01\mathrm{i}111\deg(\partial\varphi+B_{\lambda}, G,p)$
. LEMMA 3.10 ( )
, .
THEOREM 3.11 $(\cap\in r\Phi(H), B\in BD_{\varphi}(H)$ . $p\in H\backslash (\partial(\cap r+B)(\partial G)$
, $\deg(\partial(\eta r+B, G,p)$ , .
1. $(\mathrm{N}_{\mathrm{o}\mathrm{r}\ln}\mathrm{a}\mathrm{l}\mathrm{i}\mathrm{z}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n})$ , $\partial(\cap r$ . $p\in\partial_{(\cap}(r)c$
, $\deg(\partial(c,P)r^{\cap}’=1$ .
2. (Existece of solution) $\deg(\partial\varphi+B, c,p)\neq 0$ , $\partial\varphi(u)+$
$Bu\ni p$ $G$ .
.3. ( $\mathrm{D}_{0\ln}\mathrm{a}$-in decomposition and excision) $G_{1}^{\gamma},$ $G_{2}$ $G$
. $u\not\in(\partial(\cap r+B)(\overline{c_{J}^{\mathrm{Y}}}\backslash (G_{1^{\cup}}G_{2}’))$ , $\deg(\partial(\cap+r$
$B,$ $G,$ $p)=\deg(\partial\varphi+B, G_{1},p)+\deg((?\varphi+B, G_{2},p)$ .
4. (Invariance under homotopy) $\{\varphi^{t} : t\in[0,1]\}\in\Phi^{t}(H),$ { $B^{t}$ : $f\in$
$[0,1]\}\in BD_{\varphi^{t}}^{t}(H)$ . $\{p_{t} : t, \in[0,1]\}$ $H$
. $t_{\ovalbox{\tt\small REJECT}}\in[0,1]$ , $\mathrm{P}t\not\in(\partial\varphi^{t}+B^{t})(\partial G)$
, $\deg(\partial\varphi^{t}+B^{t}, G, p_{f}.)$ $t$ – .
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